Introduction
Nitrogen doped carbons are a class of interesting functional materials that have been proposed for various applications. In particular, many authors propose to use these materials for CO 2 adsorption, water purication, energy storage (lithium batteries and supercapacitors) and catalysis. Many papers and reviews have summarized synthesis routes and applications for N-containing carbons and provided a good overview on the topic.
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In all the proposed applications, the benecial effect of nitrogen is strongly related to the specic bonds it forms with carbon, giving rise to amine functionalities or to proper substitutional doping in the graphitic planes. Although different functionalities are suitable for different specic applications, what is commonly required for these materials is a certain degree of porosity in order to enhance the reactivity with the environment. This points out the importance of the specic surface area (SSA) and the pore size distribution (PSD) of such N-doped carbon materials. In general, a high SSA and hierarchical pore structure are thought to be fundamental parameters that need to be optimized to enhance the performance of the material.
Generally, the strategy used to control the porosity in these materials is the use of a sacricial template to tune the mesoand macroporosity, with the addition of a carbonization treatment that increases the SSA value, thanks to the creation of micro-and small mesopores. [1] [2] [3] [4] [5] [6] [7] [8] [9] Some efforts to produce N-doped carbon aerogels are also reported in the literature.
10,11
Nitrogen is oen already present in the starting material, though it can also be inserted in the carbon skeleton by an external source by a heat treatment in owing ammonia 12, 13 or by chemical vapor deposition.
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The carbide derived carbon (CDC) technique is based on the selective removal of metal (or semimetal) atoms from a carbide. Usually the removal is performed via high temperature chlorination, producing volatile metal chloride and residual porous carbon. In this way the residual carbon possesses a micromesoporous structure that is related to the parent carbide phase. Depending on the etching temperature, the residual carbon can be present as amorphous, onion-like, nano-diamond, graphitic, etc. 15 The carbon materials obtained by this route exhibit extremely high SSA values, thanks to the small micropores created by the removal of the metal atoms and the high volume of micropores formed.
Etching a polymer derived SiCN with chlorine was rst performed by Yeon et al. 16 The resulting carbon exhibited mesoand micropores and possessed a high specic surface area.
However, no nitrogen was retained in the carbon network, probably due to the high etching temperature used. Recently J. K. Ewert et al. 17 produced hierarchically porous N-doped CDC by using polystyrene nano-spheres as the templating agent and polysilazane precursor for SiCN. Interestingly, they reported a strong decrease of N content in the porous carbons obtained from 800 to 1000 C. The meso-microporous N-doped carbons obtained showed promising electrochemical characteristics as supercapacitor electrodes.
In this work we produced a polysilazane aerogel which was subsequently pyrolyzed and chlorinated at different temperatures to obtain a carbonitride derived carbon aerogel. We show that the composition and the microstructure of the obtained CDCs are strongly related to the processing temperatures. Additionally, the studied CDCs have also been characterized for CO 2 adsorption and as supercapacitor electrodes.
Experimental

Materials preparation
The starting polysilazane aerogels were produced following a published procedure. 18 The nominal porosity was set at 70% vol and the cross-linking time to 20 h. In detail, 2.75 g of PSZ-20 (Kion Ceraset), 1.67 g of divinylbenzene (DVB, Sigma Aldrich, a mixture of isomers, 80%), and 8.25 g of cyclohexane (Alfa Aesar, HPLC grade) were mixed in a PFTE liner of a Parr digestion vessel (Parr Instrument). Aer 10 min of stirring, 10 mL of Karstedt's catalyst (2% Pt in xylene, Sigma Aldrich) were added and the solution was stirred for an additional 10 min. The PTFE cup was maintained closed during stirring and the exposure of the reactants to the atmosphere was as short as possible (a few seconds). Aer sealing with a screw cap the bomb was placed in a pre-heated oven set at 150 C and le at that temperature for 20 h. Once extracted from the oven and let cool freely to room temperature, the vessel was opened and the gel removed as a monolith, and it was placed directly in a cyclohexane bath. The gel was washed with an excess amount of clean cyclohexane once a day for 3 days and was nally loaded in a home built CO 2 supercritical drier. The drying schedule consisted of 2 solvent exchange (cyclohexane to CO 2 ) steps per day for 5 days maintaining the temperature of the drier set at 15 C. Supercritical drying was performed by heating the system to 45 C (100 bar) in 2 h and depressurizing it at a rate lower than 1 bar min À1 . With the exception of the sample pyrolyzed at 1200 C, the pyrolysis and chlorination treatments were performed consecutively in the same furnace in order to avoid the exposure of the SiCN aerogels to the atmosphere. Indeed, we have recently shown that the exposure to the laboratory atmosphere of polymer derived ceramic aerogels pyrolyzed at intermediate temperatures (600-800 C) may result in a strong oxidation of the materials with the formation of Si-OH and Si-O bonds. 19 The tubular furnace used for the Cl 2 etching unfortunately is limited to 1000 C, and the sample 1200CDC had to be pyrolyzed in a different furnace equipped with an alumina tube. The polysilazane/DVB aerogel was cut, put in a quartz boat and placed in a horizontal tubular furnace (Gero RES-E 230/3) equipped with a fused quartz tube. A bubbler lled with NaOH aqueous solution was connected to the furnace outlet to deactivate unreacted Cl 2 gas. The tube (inner volume of 0.5 L) was rst ushed with argon (99.999% Ar, Air Liquide) for 1 h at a ow of 150 mL min À1 . Aer the purging, the furnace was switched on and heated at a rate of 450 C h À1 up to the pyrolysis/chlorination temperature. To perform chlorine etching, aer one hour holding in argon ow (pyrolysis) the inlet gas was changed to a mixture of Cl 2 (99.8% Cl 2 , Air Liquide, 80 mL min À1 ) and Ar (70 mL min À1 ), maintaining the same temperature. The etching time varied with the temperature, in detail, 450 C (5 h), 600 C (3 h), 800 C (2 h), and 1000 C (1 h). The efficiency of the etching reaction depends on the temperature, so longer lengths of time were used for samples etched at low temperature. Aer etching, the inlet gas was changed back to pure Ar and the temperature was set at 600 C (with the exception of the 450CDC sample, in which the temperature was maintained constant to avoid further evolution of the material) and kept constant for 1 h. Then, the outlet tube was connected to a silicone oil bubbler and pure hydrogen (99.9% H 2 , Air Liquide) was connected to the gas inlet. The H 2 ow was maintained for a period of time depending on the etching time, compatibly with laboratory schedules (details are reported in Table 1 ), and nally the furnace heating was turned off connecting back the inlet gas to Ar. This hydrogen treatment is used to remove residual chlorine and metal chlorides possibly present aer the etching procedure. 33 Black and light monolithic samples were extracted at room temperature and kept in glass vials with a tight plastic cap, opened only for characterization. For the sample pyrolyzed at 1200 C, an alumina tubular furnace (Gero F-A-70-500/113) was used for the pyrolysis, and then the ceramic SiCN aerogel was etched at 1000 C in the same quartz furnace as the other four samples with an identical schedule. Sample labels are summarized in Table 1 .
Characterization
DRIFT spectroscopy. The samples were analyzed by diffuse reectance infrared Fourier transform (DRIFT) spectroscopy. DRIFT spectra were recorded using a VERTEX 70/70v FT-IR spectrometer (Bruker) on 1 mg of sample diluted with 300 mg of dry KBr, 128 scan with a resolution of 1 cm À1 .
TGA analysis. Thermogravimetry was performed with a thermobalance (Netzsch STA 409) both in synthetic air ow and in Ar ow, at a heating rate of 10 C min À1 and a ow of 100 mL min À1 . Approximately 5-10 mg of material were used for every measurement. 
SEM microscopy. Field emission scanning electron microscopy (FE-SEM Zeiss Supra 60) was used to study the microstructure of the N-CDC aerogels. The samples were prepared by depositing coarse powders on a silver paste and sputtering with Au-Pd alloy to assure sufficient conductivity. N 2 and CO 2 physisorption. N 2 Physisorption measurements at 77 K were performed on a Quadrasorb SI surface area analyzer (Quantachrome Instruments). SSA values were calculated by a multipoint BET method in a pressure range of P/P 0 0.05-0.20. Low pressure nitrogen (LPN) physisorption at 77 K and CO 2 physisorption at 273 K were performed with an Autosorb (Quantachrome Instrument). The micro-and mesopore size distribution was evaluated by the slit/cylindrical QSDFT adsorption kernel of AsiQwin soware assuming nitrogen on carbon at 77 K and using the LPN isotherms measured with an Autosorb, corrected with SSA values measured with a Quadrasorb instrument.
XPS chemical analysis. XPS analyses were performed using a Kratos Axis Ultra DLD instrument equipped with a hemispherical analyzer and a monochromatic Al Ka (1486.6 eV) X-ray source. Samples were dried in a vacuum oven at 120 C prior to measurements. The emission angle between the axis of the analyzer and the sample surface was 90 . For each sample rst a survey scan (0-1200 eV, binding energy), and then the individual O 1s, N 1s, C 1s, Cl 2p, and Si 2p core lines were collected. The quantication, reported as the relative elemental percentage, was performed using the integrated area of the tted core lines, aer Shirley background subtraction, and corrected for the instrument sensitivity factors. Charge compensation, when needed, was achieved using a charge neutralizer located at the bottom of the electrostatic input lens system and all core level peak energies were referenced to the main peak in C 1s at 285.0 eV.
Electrode preparation for supercapacitors
To prepare the electrodes for supercapacitors, N-doped CDC materials were rst mixed with a polytetrauoroethylene (PTFE) binder and conductive carbon black, resulting in a 85 : 5 : 10 (by weight) active material : PTFE : carbon black mixture. The mixture was ground extensively at 120 C until the formation of a paste like slurry, which was rolled into a lm with a thickness of around 100 mm, and cut into disk shape electrodes (with diameter of 1.0 cm) that were dried in a vacuum oven at 120 C overnight. Each electrode comprised about 3 mg of active material. Two electrodes of the same material were assembled in a symmetrical conguration, separated by a Macherey-Nagel MN 85/70 glass ber soaked with an aqueous electrolyte (1.0 M H 2 SO 4 ), and assembled in a Swagelok-type test cell.
Electrochemical tests
All the electrochemical measurements were carried out using an Ivium Stat electrochemical interface & impedance analyzer (Ivium Technologies, Netherlands). The cyclic voltammetry (CV) was performed in the range of À1.0 to +1.0 V, while galvanostatic charge-discharge experiments were performed in the range of 0 to 1.0 V at current densities of 1, 10 and 20 A g À1 . All electrochemical tests were carried out at room temperature (22 C). To calculate the capacitance at each potential scan rate from the CV curve, 20 cycles were measured. The differential specic capacitance of CV plots at different scan rates is calculated according to the equation:
where C specdiff is the differential specic capacitance (F g À1 )
based on the mass of the electroactive material of a single electrode, I spec is the specic response current density (A g À1 ) at every applied potential step, and n is the potential scan rate (mV s À1 ). The integral specic capacitance is calculated according to the equation:
where C spec is the integral specic capacitance (F g À1 ) based on the mass of the electroactive material of a single electrode, n is the potential scan rate (mV s À1 ) and I spec is the specic response current density (A g À1 ) integrated over the applied potential window (V 2 À V 1 ). For the calculation based on galvanostatic charge-discharge curves, the specic capacitance was calculated according to the equation:
where dV/dt is the slope of the discharge curve (V s À1 ).
Results and discussion
The production of the polysilazane/divinylbenzene aerogels and their conversion to SiCN/C aerogels by means of pyrolysis have already been discussed extensively in previous papers. 18, 19 These materials show a meso-macroporous structure, with typical microstructural features of colloidal gels and a relatively high SSA and pore volume.
Structural characterization by DRIFT
The DRIFT spectra recorded for the samples aer chlorination are shown in Fig. 1 has been already reported for N-doped carbons. 21 In the 1200CDC sample these two peaks are hardly observable, suggesting an ordering of the sp 2 carbon to form properly graphitic planes with the loss of N. It is worth noticing that the properly etched samples (from 600CDC to 1200CDC) are very black, this gives an extra effect on the spectrum, masking the KBr background signal and giving rise to the peaks at OH frequencies, coming from the small amount of adsorbed moisture on the KBr (1630, 3450 cm À1 ). This effect has been observed with the same instrument also on other CDCs obtained from SiC and composed of pure carbon; we were then led to think that it is not a signal related to the sample composition but an instrumental effect. We preferred not to correct this effect since it could be helpful to other authors to interpret DRIFT spectra of the very black material correctly.
Thermal analysis characterization
TGA curves recorded in air ow for the samples chlorinated at 600, 800 and 1000 C are shown in Fig. 2 . These samples show a nearly complete mass loss in the range of 400-700 C, suggesting that they are mainly composed of C with no, or very low, amount of residual silicon. Only the sample obtained at the lowest chlorination temperature, 600CDC, shows an extremely small mass increase above 800 C, possibly related to traces of residual silicon eventually present as SiC which, upon oxidation, leads to a mass increase. Interestingly, the DTA traces show, in the temperature range where the C oxidation occurs, two distinct peaks, one broader at lower temperature and one sharper at higher temperature. This could be related to the presence, in the CDCs, of different forms of carbons showing different oxidation rates. In particular, the DTA peak at lower temperature could be related to disordered and substituted carbon, which reacts with oxygen at lower temperature, while the second peak was associated with more graphitic carbon that needs higher temperature to be fully oxidized. Indeed, it has been already reported in the literature that the higher the etching temperature the more ordered 15 and so more stable against oxidation 1 are the carbon structures obtained. Fig. 3 reports the TGA and DTA curves recorded in an inert atmosphere (Ar ow) for the CDCs chlorinated at 600, 800 and 1000 C. Thermogravimetry performed under argon ow clearly reveals the different stabilities of the materials obtained at different etching temperatures. The sample 600CDC starts losing weight from 300 C, reaching a mass loss value of 28% at 1500 C. The rst mass loss is attributed to the release of compounds containing Cl, whose presence was conrmed by XPS analysis as will be shown later on. The other two samples, 800CDC and 1000CDC are stable up to 700 C then suffer a mass loss up to 1100 C, more pronounced for the case of 800CDC.
The mass loss in this range, 800-1100 C, is thought to be due to the evolution of nitrogen which is known be released from N-doped carbons in this temperature range.
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The DTA traces of the 600CDC and 800CDC show exothermic peaks at 1050 C. We think that these exothermic peaks could be due to the onset of graphitization of carbon since the observed temperature is very close to the one reported in the literature for the transition from disordered to graphitic C in CDC materials 15 as well as the temperature for the transition Fig. 1 DRIFT spectra of the samples studied. from sp 3 to sp 2 C of diamond like carbon lms. 23 It is worth remembering that C atoms in the SiCN aerogels before chlorination are bonded to Si in sp 3 hybridization and this congu-ration could be partially maintained also in the chlorinated materials, provided that the chlorination temperature is not high enough to allow the relaxation toward the more stable sp 2 hybridization. Indeed, Gogotsi found nanodiamonds in low temperature synthesized CDC materials.
15
Structural characterization by XPS XPS survey scans recorded on the chlorinated samples are shown in Fig. 4 . Interestingly, the XPS analysis conrmed the presence of N in the CDC aerogel, demonstrating the possibility to produce N-doped CDCs starting from amorphous polymerderived silicon carbonitride aerogels. These results are in agreement with those recently reported by Ewert et al. 17 obtained through chlorination of SiCN produced starting from a similar polysilazane.
The chemical compositions calculated from the XPS spectra are shown in Table 2 . It can be seen that residual Cl is still present in the material even if an H 2 treatment was performed, however, its amount decreases by increasing the processing temperature. Some oxygen is also present, possibly coming from C]O groups formed by the reaction of the polysilazane with CO 2 during the aerogel synthesis. 18 Silicon was nearly completely removed by chlorination. The highest amounts (2 at%) were found in the 600CDC sample, due to the slow kinetics of the etching at this temperature, and in the 1000CDC (1.2 at%) probably due to the short etching time. The nitrogen amount decreases with the etching temperature, showing a strong loss between 800 and 1000 C (as expected from 17, 22 ), which affects the thermal stability as shown by the thermogravimetric study performed in Ar ow.
N 1s core level spectra allow us to get a better insight into the local chemical environment of the nitrogen atoms. The spectra, shown in Fig. 5 , show two components, one at 398.5 eV which is assigned to N atoms bonded to sp 2 C atoms in pyridinic sites and another one at 400.8 eV due to N atoms bonded to sp 2 C atoms in quaternary (graphitic) sites. The intensity ratio of these two components varies with the processing temperature: at the lowest temperature (600 C) the pyridinic sites at 398.5 eV are abundant while at the highest temperature (1200 C) N is present mostly in quaternary environments (components at 400.8 eV). In more detail, the evolution of the two N sites can be evaluated by tting the XPS spectra with the two components. Accordingly, for the 600CDC and 800CDC samples the ratio between the pyridinic and the quaternary components is equal to 0.74; at 1000 C the intensity of the pyridinic groups is strongly diminished (0.34), and the pyridinic/quaternary ratio reaches a minimum of 0.23 at 1200 C. Recalling that, by increasing the processing temperature, the total amount of nitrogen in the CDC materials decreases, we can conclude that nitrogen is preferentially lost from the pyridinic sites compared to the quaternary ones. These results are in agreement with what has been already reported in the literature. 17, 22 Pyrrolic or other functionalities that involve N-H presence are thought not to be present due to the lack of related peaks in the IR-spectra.
Microstructural characterization
The microstructure of the materials produced was analyzed using SEM and N 2 physisorption analysis. The N 2 isotherms, presented in Fig. 6 , indicate a hierarchical porosity for all the samples, with a high amount of micropores connected to mesopores, as shown in Table 3 .
Very high values of SSA are obtained for the properly etched materials, while for the 450CDC sample only a moderate specic area is obtained. In particular, the SSA in the 450CDC material is not formed by the Si removal but is mainly due to the aerogel structure and transient pore formation during polymer to ceramic transformation, see ref. 19 . Cumulative pore size distributions, presented in Fig. 7 , reveal very similar pore volume below 0.8 nm, which is thought to be the critical dimension for adsorption of CO 2 under STP conditions. The trend of pore volume and SSA values, summarized in Table 3 , is not monotonic, and shows two local maxima at 600 and 1000 C.
These results could be rationalized thinking that during the pyrolysis treatment some pores could be consumed by a viscous sintering process. This leads to a reduced pore volume already before the etching procedure and explains the decreased values from 600 to 800 C. At 1000 C the viscosity increases 24 limiting this effect. At the same time the increased skeleton density leads to the formation of smaller pores 25 while the evolution of nitrogen increases the total pore volume. This combination of smaller pore size and higher pore volume explains the increase in the SSA value from 800 to 1000 C. At 1200 C, Si 3 N 4 domains are formed, leading to larger pores aer etching 16 and reducing the microporosity and the SSA value. This increase in the size of the pores produced by the etching enlarges the mesopores of the aerogel structure, bringing part of them out of the measurable range with the nitrogen physisorption technique; explaining the lower pore volume measured for the 1200CDC sample.
FE-SEM micrographs are presented in Fig. 8 . The images show the typical colloidal structure of aerogels, with a skeleton built up by many small spherical particles. The presence of macro-and large mesopores typical of the aerogel structure is evident, while the micropores and the small mesopores formed by the chlorine etching are out of the resolution of the equipment used. The visible microstructure appears very similar among the samples, showing the stability of the bigger pores vs. temperature. It is possible to observe a slight increase of the particle dimension with increasing temperature, mainly between 800 and 1000 C.
CO 2 adsorption
The CO 2 physisorption isotherms measured at 0 C are shown in Fig. 9 , showing completely reversible adsorption of CO 2 and a remarkable total amount of CO 2 adsorbed. Nitrogen doping of carbon is thought to be a possible way to increase the performance of carbonaceous porous materials in CO 2 sequestration. 26 This concept relies on the benecial interaction between acidic CO 2 gas and basic N on the surface of the carbon material. By varying the etching temperature we measured a strong change in the amount of nitrogen present in the N-CDC aerogels and also the type of nitrogen functionalities present. Anyway, in our case, this change in the composition does not seem to reect in strongly different behavior with respect to CO 2 absorption. This could be due to the fact that, as seen with XPS analysis, most of the nitrogen is present as Q units and only a part of it is present as moderately basic pyridine groups. This low basicity enhances the role of the ultramicropore volume (i.e. pores with diameter <0.8 nm) for CO 2 adsorption. The critical dimension of 0.8 nm has already been deeply investigated [27] [28] [29] and our results seem to t well with the already reported ratio between CO 2 adsorbed (at 1 atm and 0 C) and the volume of pores <0.8 nm for other microporous carbons. In this regard, the comparison with already reported CO 2 adsorption for a nitrogen-free CDC aerogel obtained from SiC, 25 which shows very similar values, is particularly enlightening. The total amount of CO 2 adsorbed expressed in mmol g À1 is reported in Table 3 for a better comparison with the literature.
EDLC electrodes
The hierarchical porous structure of N-CDC aerogels can help the fast diffusion of the electrolyte ions, increasing the performance at a high charge-discharge rate. Additionally, nitrogen containing functional groups can initiate some reverse redox reactions with the ions of the electrolyte, giving rise to pseudocapacitance and increasing the overall capacitance. Due to these chemical interactions, the importance of a suitable electrolyte is enhanced as studied in ref. 17 . In this work anyway, to better compare the results obtained with those reported in the literature for similar CDC materials, 30,31 we used 1.0 M aqueous H 2 SO 4 as the electrolyte. The CV curves obtained at a scan rate of 10 mV s À1 and using the produced N-CDC aerogels as electrodes are shown in Fig. 10a . The curves clearly reveal the pseudocapacitive behavior of the N-CDC aerogels produced at 600 and 800 C as a result of the higher quantity of doping atoms in these two materials. The calculated specic capacities of the four materials tested at 10 mV s À1 are summarized in Table 4 . The specic capacity normalized on the area of the material as measured based on BET theory is also report. This last value can depend on the pore dimension but also on the chemistry of the surface. 32 In our case we noticed a nearly constant value up to 1200 C, where the value dropped from 8.8 to 7.9 mF cm À2 , probably as an effect of the increased micropore size in addition to a much lower N content. The 600CDC sample was investigated more in detail since it is the rst CDC material produced from SiCN at such a low temperature. The CV curves obtained at increasing scan rates are presented in Fig. 10b . It is possible to notice the effect of pseudocapacitance up to a rate of 200 mV s
À1
, while at 1000 mV s À1 the shape of the curve becomes typical of a capacitor with some internal resistance, with the total capacity decreasing to 70 F g
. The macro-mesoporous structure of the aerogel helps to maintain high values of capacity even at a scan rate as high as 200 mV s À1 , by providing transport pores that allow easy access of the ions to the active surface. The stability of the capacity with increasing rate is also evaluated for the 600CDC material by galvanostatic charge/ discharge measurements with different current densities. From the curves obtained, and shown in Fig. 10c , it is possible to calculate the capacity at constant current discharge (reported in Table 5 ). Also the results obtained by galvanostatic measurements indicate a good capacity retention even at high current density, with just a moderate IR drop at the highest current tested.
The stability of the capacitance of the material produced at 600 C was evaluated by charging/discharging the EDCL produced with the N-CDC aerogel for 5000 times with a current density of 10 A g À1 (Fig. 10d) . The charge/discharge curves of the 1st, 2500th and 5000th cycle are highlighted in Fig. 10d (inset) . As shown, there is almost no change aer 5000 cycles at high current density. The excellent cycling stability, which is a fundamental requirement for a candidate material to be used in real capacitors, was also followed up to 10 000 cycles, with a capacitance retention higher than 99%.
Conclusion
A series of N-CDC aerogels were produced by pyrolyzing and chlorinating a polysilazane/DVB aerogel at different temperatures. The obtained materials exhibit a high surface area and hierarchical porous structure. The etching was successful even at temperatures as low as 600 C. The porous carbons produced retain some nitrogen from the starting SiCN precursors, along with some oxygen and residual chlorine in the case of the low temperature treatment. The nitrogen content decreases with increasing synthesis temperature, and in particular we showed a preferential loss of pyridinic nitrogen with respect to quaternary nitrogen. The thermal stability of the produced materials, both in air and in argon, was also demonstrated to be affected by the synthesis temperature. Interestingly, the amount of CO 2 adsorbed (3.96-4.67 mmol g À1 ) does not appear to be signicantly inuenced by the composition of the skeleton, probably due to the low basicity of the nitrogen present in the material. On the other side, a strong inuence of the nitrogen amount was seen on the CV curves obtained using the CDC aerogels as the electrode in an EDCL conguration. A higher nitrogen amount reected in increased pseudocapacitance for the samples produced at low temperature. The capacity of the aerogel with the highest nitrogen amount was proved to be stable even at a relatively high charge/discharge current (10 A g À1 ) for 5000 cycles, with no appreciable aging and a value of 140 F g À1 . 
